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ABSTRACT 

PROBLEM TO BE SOLVED: To improve the field effect mobility by forming an 
active layer so that its grain boundaries are oriented in substantially one 
direction and formed as a crystal structure of aggregated acicufar or 
columnar crystals approximately parallel to a substrate. 

SOLUTION: The configuration of an active layer is important. At 
crystallizing e.g. acicular or columnar crystals grow approximately in one 
direction to an Ni-added region 302. An island like semiconductor 304 is 
configured to arrange channels and the crystal grain boundary of the 
acicular or columnar crystals substantially in one direction. An a 
post-process, it is heat-treated in a halogen atmosphere to remove a metal 
element e.g. Ni in the active layer to reduce the Ni concentration to 
1X10(sup 16)-5X10(sup 17) atoms/cm(sup 3). The standard deviation of the 
S-value showing electric characteristics of a TFT can remai n wi thi n 
lOmV/dec in an n-type and within 15mV/dec in a p-channel type. 
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[0090] zcom^m^t-ttt. ^^xfata 

[009 1 3 4fc, tLboCfcli, ^mt^imt^4fc 
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[ 0 0 9 2 ] fip^ 0 3 t imcom&T^t h t ftttff 

[ 0 0 9 3 ] Z :t, *HttWfc«aS->T*lfifl»43W 
WLtcM2 <D) tc^3ft*4Wt^0«ft&f££BT 
4tairr« HI4 (A) ttNf***yl^TFT«9«SWtt 

(Id-Vg «ftt) N i4 (B) liPf+*/HTFT«l 
&tttt£inl/C^*. 5r45, Id-Vg #tt£jjc$- 

COO 94] iicOVGIit'-f MffiBEffiv ffiMiaiDt* 
V-^/HWVia^aDMftMKttT&S. Safe. 4 0 
1. 4 0 3T*S*i*Id-Vg ftft <ld-Vs ft&MiKU 
-<y«EVD-l V<0H3O#tt£*U 402, 4 04 



V^$tl& Id-Vg »ftliKU>f >-mjEVD= 5 Vco^co 
itt^Lt^l>, 405. 4 0 6liKW>-fl£ 

EE V D = l vcotiico ij - tmtiiZ nk L X l ^ . 
[0095] 2r*K ^7=mH5 (H4 (A) T'ii-lV & 
T. 04 (B) Tti-lV a±) OKWVIBSS (I off) 

xio-13 A <«fl£TR#) SXT?$>4><OT* 04 
(A). (B) •mS4XtmR$tLTl,*^T^&. 
[0096] ZZ\V. M4 (A) „ {B)t^S« 

9, ^2J±P?-**/PSTFT<>5«Vl*tt <ffiBtt)20j£ 

[0097] 
«1 ] 

(SingleGate) 



[0098] 



3GEA 




tonjaiAJ 


WUIdA] 


MUbA) 






WW 


S-vih* 






(YD- 1 V) 
(YG— 4 Vt 


(VO-1V) 

rro-sv) 


(VD-SV) 

rvo- j v> 


(VD-1 V) 


{V0-6V) 


loiutoffi 


tortious 


(VD.*V) 




(VD-iV) 

fVQ-SV, 


(WJ-tV) 


(VD-1W 


Point 1 
Point 2 


6S.S1 
7280 


206.30 
219.05 


1.0C 
0.7fi 


3.30 
3.65 


7.64 
7.W 


7.7J 
7-7( 


o.« 

0.12 


82.66 
71.10 


160.91 
171.21 


226.64 
245.00 


0.20 
0.10 


•0.40 
•0.05 


Points 
Point 4 


74.35 
62.61 


221.85 
201.70 


0.45 
0.40 


2.65 
2.15 


8.22 
6.19 


7.92 
7.97 


0.05 
-0.13 


83.92 
79.60 


170.6C 
141.63 


246.84 
107.88 


0.15 
-0.05 


-0.15 
•0.25 


Points 
Point 6 


48.07 
74.00 


151.25 
221.70 


0.40 
0.30 


1.60 
2.45 


8.08 


7.98 


0.00 


95.12 


113.99 


153.26 


0.10 


•0.10 


Point 7 
Point e 


55.30 
09.90 


176-60 
208.05 


0.S5 
0.75 


2.65 
4.35 


6.39 
7.77 


7.96 
7.79 


0.01 

o.os 


64.31 
82.10 


165.83 
137.19 


245.36 
175.19 


-0.10 
0.10 


•0.30 
■0.15 


Points 


60.91 


184.95 


0.25 


1-95 


7.87 
8.39 


7.68 
7.98 


0.11 
0.02 


75.06 
93.08 


165.49 
136.68 


232.56 
202.16 


0.25 
0.05 


0.00 
■0.10 


Point tO 
Point 11 
Point 12 


60.20 
63.43 
63.57 


169.65 
195.45 
193.45 


0.50 
0.40 
0.45 


2.15 
2.40 
2.40 


9.08 
a. 20 
6.15 


7.05 
7.91 


0.01 
-0.06 


76.63 
78.77 


137.06 
136.46 


169.16 
210.12 


0.30 
0.00 


0.00 
•0.25 


Point 13 
Point 14 


69.51 
06.78 


211.45 
204.05 


0.40 
O40 


2.85 
2-10 


8.23 
8.22 


7.91 
7.67 
7.90 


■0.05 
0.01 
•0,02 


75.78 
78.62 
74.36 


140.50 
160.14 
148.21 


207.06 
222.11 
220.63 


0.10 
• 0.40 
03O 


-0.60 

-0.55 

-0.50 


PoinMS 


61.30 


165.95 


0.45 


2.35 


6.13 


7.90 


0.05 


6125 


137.90 


205.02 


0.00 


-0.45 


Point 16 


60.70 


200.75 


0.35 


1.90 


0.20 


0.04 


-0.01 


71.23 


151.01 


227.ft7 


0.15 


-0.30 


Point 17 


68.16 


211.60 


0.40 


1.80 


8-23 


8.07 


-0.06 


71.10 


148.39 


223.84 


0.30 


-0.60 


Point 18 
Point 19 


63.92 
66.07 


197.50 
201.25 


0.40 

0.60 


1.65 
2.70 


8.20 
8.04 


8.08 
7.87 


-0.10 
0.17 


75.64 
87.2$ 


142.34 
167,03 


205.02 
216.10 


020 
0.26 


-0.35 
-0.40 


Point 20 


70.37 
6S.37 


210.80 
200.01 


0.60 
0.51 


2.09 
2L47 


8.D7 
8.13 


8.01 
7.92 


0.02 
0.01 


78.04 
80.00 


162.26 
140.70 


Z29.81 
214.59 


020 
0.15 


-0130 
-0.29 




6.40 


10.87 


O.20 


0.71 


0.16 


0.10 


0.08 


0.78 


15.16 


23.19 


0.1 3 


0.19 



[£2] 
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PM«TFTOJEiSS (SingleGate) 

















VBIYI 










CVD-1V) 
(VO-SV) 


(VO-JV) 
(UO-SV) 




(YD- 5 V) 

(VC-1 VJ 




iavk*a 


(VD. 3 V) 


(V^_ | VI 


(VD- TV} 


(VBbl V) 


(CD- 1 V) 
(VQ-5 V) 


{VD» 1 V) 
{vo-ev> 


Point 1 


30.07 


68.23 


0.25 


50.25 


651 


6.06 


-1,11 


88.65 


118.32 


119.60 


11 4 ft 




Point 2 


3857 


68.65 


2-60 


46.70 


7.15 


6.27 


-0.93 


89.24 


131.38 


13740 




•O.20 


Points 


36-60 


B5.97 


2J90 


73.25 


7.10 


6.07 


•0.95 


96 47 


133.57 


138.47 


0.15 


-0.10 


Point* 


38.63 


65.27 


3.35 


53.60 


7.04 


6 20 


•093 


87.55 


137.19 


140.00 


O.OS 


-0.20 


Point 5 


15.30 


79.59 


3.23 


39.40 


7.04 


651 


-1 .14 


1 1 .or 


140.T1 


142.24 


0.1 o 


-0.20 


Point 6 


35.72 


61.38 


2.55 


30.45 


7.15 


6.43 


-1 .OS 


79.81 


141.07 


141.78 


0.10 


-0.05 


Point 7 


3457 


77, 7 4 


5.50 


73.60 


6-80 


6 02 


-1 .10 




185.15 


136.94 


-0.05 


-0.20 


Points 


40.70 


100.42 


10.20 


107.26 


6.60 


5.97 


■0.7/ 


79.26 


131.56 


147.90 


0.10 


n tvz 


Points 


40.70 


100.61 


440 


45.00 


642 


8.35 


-0.7B 


7S.S0 


131.83 


147.14 


0.15 


-0.25 


Point 10 




74.66 


5.75 


132 05 


6.76 


5.75 




OA AO 


127.76 


12950 


0.15 


0.05 


Point 11 


37.07 


B8.45 


4.30 


67.45 


6.94 


6.12 


-0.87 


76.54 


130.05 


137X5 


0X0 


-0.35 


Point 12 


30.52 


BS.83 


1.65 


37.55 


7.27 


6.26 


-1.15 


90.61 


120.82 


122.15 


0.50 


-0.30 


Point 13 


35.17 


78.92 


155 


55.50 


7X2 


6.15 


-1.15 


85.88 


143.51 


143.82 


0.40 


-D.4g 


Point 14 


32.07 


72.71 


1.80 


36.40 


7.26 


650 


-1.10 


86.48 


124.39 


126.74 


0.40 


-0.45 


Point 15 


335B 


75.57 


s.ea 


120.40 


6.70 


5.60 


-1.10 


6450 


131.56 


132.65 


0X0 


-0.35 


Point 16 


32.29 


75.10 


3.50 


47.00 


6.06 


6.20 


-1.01 


84.03 


12255 


124.64 


0.25 


■0.35 


Point 17 


34.26 


76.63 


4/40 


64.35 


659 


6.08 


-1.14 


8358 


141.58 


141.56 


0.65 


-0.25 


Point 18 


31.01 


69.91 


5.40 


25359 


6.76 


5.44 


-1.18 


97X17 


123.17 


125.46 


055 


■aso 


Point 19 


36.26 


86.80 


5 .80 


52.20 


6.80 


6 W 


■0.89 


7B.8B 


126.53 


134.64 


0X0 


-0.25 


Point 20 


37.60 


93.11 


2507.60 


17345.00 


4.18 


3.73 


•0.80 


B9.54 


125.46 


136.04 


0.15 


-0.30 




34.96 


81.34 


120.65 


937.03 


6.81 


559 


-1,02 


6458 


130.90 


135.39 


053 


•0.23 




3.00 


9.49 


559.79 


3SB2.36 


0.66 


0.58 


0.14 


6.94 


7.3B 


8.24 


0.16 


a 16 



[00 993 *1 , ft2tz^rc^;:&@~f^£.&te. 
VyxUv^3)V^m^ (Sfi, S-value) #6frM00n 

-f ) #150 — 300cni2/vs tV^mC^T^^t^fcT 

[01003 zti^<7>wfeT-?temM<7)TFTZ'im 

f6PmWfcm?*> 0 , 4 S C«BPlfc: il»TF T 

B a a_b(I« UMOSFET ^Mfcl - * ffia&TKtt f&fr 
TFTT&SifcMBHLTV**. 
[0101] <ijfc|3|HM^ **W(CJ:4TFT{±^«te 

[0 1 0 23 4£. mi. ^2Cii##i; U^Ifc 

■tr/awM {am hnm-th. mmmmi^m^ 

8.3%. ±2cfcr>mz95A%^ ±3 ffCOF*3fc99.7%#A 
[0103] =*W3i#£>l±, 4^lfe^TFT#^ 

SffiO¥^ffi*tt0.5mV/dec(n-chh 80.6mV/dec(p 
-ch)T*0. ©MIHi5.8(n-ch> . 11.5(p-ch)T*&o 
fc, 4fc. ^16^ (max) <WiM(il94.0ctf/Vs(n-c 
h). 131.8cmVVs(p-ch) TAO, «WBSHi38.5<ire 
h), 10.2( P -ch)T-$>-o7^. 

[0 104]SP^ *«9&*i|fflLfeN^*;l^TF 



( 1 ) SffifiO<yfij&«10aV/decjai*|, 04 L<i±5mV/dec 

(2) SM#80±30mV/deckJl|*k 04 L<te80±15niV/d 

(3) ^FE£OtJ^40cmWsm. 04 t < (*35cm2/Vs 

[0 1 053 ifc. *«!H£fMLfcP?-**;PMTF 
TCtJV»Ttt. JaT£3*ra*TFT#te£ft* 

(1) S^tf^#15mV/dec&|*L 04 L< tilOmV/dec 

(2) Sf^ 80±45mV/decJ2Art, 04 t <ii80±30mV 

(3) /iFEOtf^lScmVVs^, 04 t <(il0cm2/Vs 
[0106] tLbe?5«fc, *»Jf*=«k 4TF TtfflgtoT 

±^fNR UMOSFE Ttf>*#teffl $ ftt I 
^SRAM0^DRAM[5IB&^ iS&i&tf^^h 

[0107] ttz. ^mm%v\$*/v7}VY4 meaco 
TFT^aixswo^ftiEjaLr^*^ ^r^y^r 

Mffia^TFT^nfeLhcoy-f MW**-r45"7;t^ 

y-f b mmcor f Tfc^ lt t mm-t h z. t &v* * . 

[0 1 08] ^ffiH^ifgttJp^^tt^pj^j* 
tSait if^4b-T tc^&fef £> C fc 75>'T ^ h . 

[01093 t*^x&bi\&m&mm*tzm-t>m 

AD *3ratJ:-»T»4»ii&»JM4»J»^iai 0t^ 
^^^^#t^47t:(i:a4m B H H ^^^T'^^^ n 1li§ 
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fx* 3. 

[ o 1 1 o ] hi i t^-r^mti. mmm i «o#we# 

to i i i 3 mi liz&^xmzx'Z&mtz, m&itm 
^^m^im^^^mz^mco^iiixm < i 

mmmtvt, %it^%m&mmb%-ox^$>z t& 

[0 112] 3<o^ti. ^ag^v^T^ny^TC^^ 
[ 0 1 1 3 ] HI 2tl^-r^^itWi, 

n^^zftozhx^mmmsmzmghitL. 900 
-1 ioo°cnmn&&ximi£%m zmvxh&. 

[01143 ilh«:ttmL^MMStI{l 

m 1 2 tcTKi^tifi^^^^^^ < . ^som;^ 

[0 1 1 53 HI 2izis^X. fcyi&l 2 0 1fi^&fJ 

^12 0 2iz±-ixm£titevmt%-ix^&. % 
^x. mmizmi2!,ziKi-m&imfa$:TFTco&fem 
tLxmm-r&t. T-mi^m.^i 20 2izx-ox±r 

[0116] -u. mi oiz^i-mKcm&ffi£im±. m 
1 oizTT.-tmz, oo2tfh&&)gcr > Mm& 
%i>^xmmLte*mt%:->x^&. m-ox. &#tttz 
t±&#t££hv>ftmzt5\^x , ^-v i> yconm$:m.m*f$> 

[ 0 1 1 7 3 2Nfe\ *?ra#^#tt££ 3t<4tt«ttfi<0 

mukmz 1 - 5 ^a^^js^x^^ uti&sl «■ 

rt: tttt*aSJ& jPS^-F 7 Izmir-? & & 

[0 118] LfrL%tfit>*8flmt>l±* #MJCiJt«±tt 
#fefleortSJte± 1 3 &^cO&IMx-*/^-&^c^ 

tt^jRftttff^Sn* <*<OTIii:v^i:itffllLT^S. HP 
[0119] jy±<3»fc, -^w^rD-ir^r^ H B H >ft:L 



+ v yn&m£m&mzyFmm%n&tfftifirz>tzfr. 

[0120] upl*0*£. ttwtzx&mfummm 
ami oiZTrt-tm^^mm^L. &&fafttm*-- 

mz^!V¥-nmktp&m&wmiL%^b^z.t>ti 

[01213 Wfc, *fsgjfc:J: Ofl^&tfftiWitt 

[0122] *»^*io<!^iW3^jEUthif . 18Qmz 
X 4 ^Att * 'J T h 7 v 7 b % 0 

4. 

[0123] t$mW 2 D ^lUfe^fiH^J 1 X'yj^Lti 
TFTt't,->TCMOSHl^MtSm^» CM 

os@ku^m i x'^Lt:M%tmcDN+v*;i'mT 

F T fc P *)Vm.T FT t ^fcfflA^fcrfrTfll 
[0 1 24 3 3t*6fiCTfc*5it-&CMOS0»c?5f^ra 

m o s mm & jmt*mmM(,zm~> tz t> coxa 

[0 1 253 t^-f-fm^iii^^oT. 5 

3iaw5oi±fc:»fl:a*ji85 0 2^i«ffiL. -eo±t3 

- -hCiONf^ ^/HT F Tcomim 5 0 

3 b Pf-A- ^;«T F Tcoygft^ 5 0 4 t tffiSfr* . 
[0126]^ttf503, 504^^L7^^^h 

5O4(^^^ H 3 B ?i3t^fc^:0. A»*KWfc#ffl 
[0127] ^t3 N ^tzy-f h«BS<0jKfflt»fiW"5T 
7/^- 1 )Al(7)A7-y506 > 5 0 7^^-T^ 

[0 128] C5LTH5 (A) W«JB*«»^n-&. T 

A'^-y5 0 6, 5 0 7OMf®^^?L^^^^5 
0 8, 509 ^«fe^T'ii<I0^7L^O^ 
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[0129] sfeti, mffliknun$tfrci>~>T& 
^x^m^^^ms io. 511 <nmm:'Ko . * 

2.5 1 3#«r$-S. £5 LT05 (B) 0ffi&#M 
[0 1 30] 05 (B) mmtf&ktltzb* Hft 
6 0 ^cDX y^y^X^T-iiy-r b^5 1 2, 513 

~?&tm5 (C) (7)«»i:«ri. 
[0131] Pf^^;HTFT^Sv^fit: 

-ty^tt, jjffiKE50KeV . K-Xft 0.1— 5X10 13 
atoms/em 2 ^ t<ii: 0.5— 2 xlO 1 3 atoms/cm 2 atom 
s/cm2 T-^ff^a . 

[ o 1 3 2 3 «r o v-vy7xm&ttMm\m.mJE^ 

ttl5 0 3^jTMil|, o *f5tSSL 5 15. 5 1 
6T*3*l*1TOfcP4*Vj^n§*t*. (SIS 
(C) ) 

[0133] 05 ( D ) C^fJ: 3 tcSl^P A * 

>(?)&XZ'<to. rcOP-f^>cOi±A{i. AOtE^ 5 
KeV fcffifcfcfgffiU K-XI5-0.1 - lxlO^atoms/ 
cm 2 . *f£L<U 2— 5 X10" atoms/an 2 Z<0 

7. 5 18*9IM§*1£. 

[01 34305 ( D ) fc^Ig#»T LfcBMTN 

;HTFW/-Xi^5 17, KW>iiW5 18, 
(SfcttLDDfiliS) 5 19. 5 2 

o . <f-+*)v&jgimi 5 2 1 tmfe-fz. . 

[0 135]^:, 06 ( A ) fcSjcT i -3 (CSfflkONf- 
t^iTFTS:^: b^X? 5 2 2 «r^fi£-T 

iOB-Y^yco H-ty/i> p -f ^ vco^t Plate 2£ 

[0 136] UKBcOB-f^-y^H-tfv^iM^E 
30KeV . b-Xfi£ 0.1— 5 X10 1 * atoms/cm 2 . 
<(± 0.5— 2X10 l4 atonB/cm 2 CfiftMfc: 
£9523. 5 2 4X'^tl%ffi&t,Z&4*>i)mtte 

tiz>. me (a) ) 

[0137] 2mmcoB-(*><o}:-v>7'tmmm& 

5KeV . K— Xfi£ 0.1— lXl0 15 atoms/cni2 . $f £ t 
<(± 2- 5 XIP* atoms/cm 2 n&ft&. ClOXgtCi 



osa&Kt: b 4 * >^aam§*ut«« 525. 5 2 6 # 
(me (b) > 

[0 138] tLb^X^iOPf'-r^MTFT^V 
-A^isSS 2 5 . K W >H&5 2 6 . imBPFfflM 
*S (4fc«iLDDfi«> 5 2 7. 5 2 8,f^;« 

[0139] 06 (B) lI^lSottTflL U 

^^a^h^ie^M-^^^^fi^r^, d^>x«(= 

[0 140] <Xlz, JBBIieaK5 3Ofr4000A<OJSSfc 

x7cvd^ 4 icvDa, xe>n-b^^ffi^^ 

■fcv*. 

[0 1 4 1 ] ifctnv*? htf-zUOj^^fi^. Nf- 
■V ^HT FT COV — 5 3 1. P f-v ^;HT F 

5 3 3{iNf+^/HTFTh Pf^^/HTFTi: T' 

So (06 (C) ) 

[0142] jaj^ttSrifligfcST* 06 ( C ) tc^T 
Wa&C&&CMOS®»£fmt-&Zbtf-C%& m CM 

mmmz v >7*isu-?t mitt, ^m^mmcowm 

[0143] ZZX'\M7 (A) _C=j5rr ±ffi^3tti. *H 
Jfe^I^o Tft*8 titCMOS HB^ffl^i^M 

fcf! JM L-CH^tzr^ f^7h^ X^^^^S 

[0 144] ^rfc. 07 (A) t^-ruy^^u— ^ 
frffi««CMOsigffi<oy>f h^ifiTOo.e ^mt 

[0 14 5] ttz. 07 (B) f,Zl£&%tLX~>7hU 

isx?mm<wm*5fcr. mi <b> ^ty7M/y 
0m§o mz^ Tk^^&m (y-^fflffl) y7M/ 

* Hft t*9ttft^(CftM H z — H z ^JfgO# 

[0 146] Vyf*^U-?®2fr>ffiW&m*9* 
19. 5 lffl (S) ^CMOStU^^L^U 
zsU-?X-m%.Lt:. ^tE3-5V t 9 

WcW) >7*^\s-9X' 300MHz Jilh. 4»tCti500 M 
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[01473 zix^<mimm<Dimj:mz'imL£z v 

lot *tC»+HR&M H z Of&iSJf LT 
[0 1 4 83 £Ui«0«te. «OT£fyfflUfcCMOS|§| 

[0 1 4 93 Atmfcffitf>T8fc 

[01503 ttimnm^bmi^hmo mm 
14) £^elt^&„ znmKc&imim&tt 

[0 1 5 1 3 #$SHJJ#&|±. ^a^TFT« 

x^&tmmLti. 

[0152] #$&Ximfc FW >m® 

[0 1 533 EUifc* fc *>* b , *$tmz£ &&%f&£ 

[0 1 54 3 &~>X. JJe2oo»j£*iBfc-$\ gSM^T 



[0 1 5 53 ULtc0»B£(i. &&<mm&&£XTi±b 

[0156] ^Wl^^ffl^^^i^o 

[oi 583 ^ct*»TO^i±*ira<o«flafl^» 

W*oWB«fc:^Kftffi«&»*t 5 i t X\ HM Vffil 
[0 1 593 i^«*miijSttS*08fc5^*» 

fist-rs^fc-c^-c^ifc^i^s. us (a) iz 

isivc, 80 1iiy-^^, 8 0 2tiKW>Hi£, 
8 0 3Uf-^r*;W«««Tft 0 . +**>UlMmt&8 
0 3 <0+tliA*Wfc5RI*«J««8 0 4 . 

*S>««8 0 5li„ Se«WC*tt=flr«tt-C* 0 . »J 

[01603 ;ct'IU8 (a) iz^tmmit, mi 

bp*?, mi 001 oo it^3*i*tSMfcjw±ia 
8 (a) co^««rtitt8 0 4teffisu. mi oco#t«a 

^tiS^^iiH8 (A) <W+yT3&*5g»r*W!8 
0 5(Cffi^lT§^T'£>&. 

[01613 ta!oT. f-v*;WB«ffi«8 0 3rtfcEa 

ziv&mmMs o 4 tif-v *jwm&&fttMfflft 

[0 1 62 3 H8 (A) *a-a* t'WLfti 

B^2:[a8 (b) t^-f. ao6i&ffimm&im& 

WLX'fo& 0 ifc. ^8 (A) ^B-B' "CWBfLfcBfBS 
HS:QI8 (C) e^-f. 

[0 1 6 33 H8 (C) fc*JV^Twpi,nli^«flj 
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[0 164] ft-jT, *«HBte±5TFT<0||ie<D«# 
pa (wpa f a*l— mi-nHIiJtfiSW) £ft^L3r<Tii 
[0165] 

juFE= 1/ Cox (Aid/ A Vg ) • 1/ Vd-L/W 
^T'CoxJi^ hi£ft$£ML Aid, AVg(j;a 
fhHW >*WSI dfcy-f MKEVgcoSSfldL Vd 

[0166] LfrLK&b. IBjftWSrf-^^/HSWpaS- 

[ 0 1 6 7 ] t Jfc H WfiftWfi&ia8 ( A ) 
[0168] ^i&J^ ( juFE) ( ^iT'^^m 

[0 169] 

-1 

/< = (l//<H-1/jUl) 
[0 170] ;<0ftiTS§n4Sti, ^ftc^^UiK 

lattice CO^iiitPr^tliScSLcO^^ 
^Wzm^cry&m&Ui ( ^impurity £SRfc~r&) <0 

[0171] 

-5/2 -3/2 

[0172] 

-1/2 -1 3/2 

(m*) Nil 

[0 173] ZtlbW&tzX&b* *+*/W&£«ltt£ 



sans*.-* 4 . ^^yrt3i:oT^W^«ttr^^ 0 
[0 174] fiP*>, attttCtt»3fc:fcvvc>f:*WfcL 

"»T4or^«ao»l&jffijLe{±BBi5 5:<»a6*jiii CSfir* 
[0 1 7 53 H8 (A) fctJt^ttfta«8 0 

4 a*** t flsum? t * & t^iss s ao * * 

[0 1 763 w<0«*rEHfc Lfcifr£\ 0 
[0177] J3Lh<?Da?flrffi*fci-Si fcT. 3fi^ 

TIStJEEtOfilifc^fcr-^^U'yxa^Klftt (Sffi) <7> 
[0179] -y y 3^H#tt£7)|n)±(±, #ffi$L 

[ 0 1 8 0 3 H8 ( A ) T^-ng&fc LfcB*C, 
fcSSJfcOJEtf 9 #JTOJ 3 it* sflr 6 tf. K U A 

[01813 
[^4 3 

S=ln10-kT/q [1 +(Cd+Cit)/Cox] 

[0 182]»4<C*Hvr. kli.if/kVWSR. Tti 

fiCit^OtCST^^^i^ttS^tT-, Cd =Cit= 
0t=5r&SStt®, fiU^SM^60mV/decade 
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[0 18 3] fctfU »4fc^S*lS5msfi£SStfr*- 
tceOmV/decade VXY<7m^MiP%^tlh i t i> fo%> . 

[01843 t^%x\ ^mm-Cy^m^fih^mmr 

\ ^mi&mmztt l x x&mz x*/u-^-p$g 
*®m.*tz>zbiz$)Z>frL>x'hz>. 
[oi853 t^t, ^^-wm^mm-h t^o 

TMfyimx'i>%b$ktf$>&tmz.£o. bp*>. n*+* 

$m&t>\fp a * y*m\ ^x^mmffiMzmm-ti-tf n 

[01863 ^mm®m£P£fMB>!*>Tffi 
jaws*** mn^&^mw *y<nmmx'mmmzL 

[oi87] vihcomz, *ffimz**mmx'm*~th 
£*)mfriifcffl$x'h&. xmtiLtmist&zbv* * 
foimvmmt* *>u®&t:Mmmzmi-r2> 

[oi88] imm 3 d ^mmmx-immm i l 

[0189] *|g«SW«c55rrXjS*»fcWl klfi^fc 
[0 1 90] 700 *C^^.-l»»*!l^J:oTi^ 

[0191] (mMM4 3 1 iCTK i 

[0192] zvmB&ztitzfmimizttLx. mm 

(tt^lniiSOO -1000A) S>a8H-CJBfifc"C£ 

[oi 933 muttM?)*??* htmm*ffi&'t& t 
mm}ftco^m%^f^m£{mx*z&£k, y^v 



wmnim^*%mtx** h&\zwm?-h & . 

[0194]*^ ±i2lST««SiTJtJRBMt»0± 
[0195] afc, ±ElS*^IS7c5!f (If fc-y 

[oi96] c»s#j 5 d *mmct±. *«aji£ jejb 

LtfSSLfcTFT^DRAM (Dynamic RondomAccess 
Memory) &J;t£SRAM (Static Rondom Access Memo 
ry ) tZl&mLt:mz~mT%ffit&. SMHteliH 1 3 

[0 197] DRAMiifeti^^mg^^izLrny 

Stl3tTFTfcJ:oTHWSil-&. DRAM^lffl^ 
(A) t;^^ 

[0 1 98 3 V-mi 3 0 HzJ;oT>-W hft^$--5- 
C«T't'7 MR1 3 0 2»^3yfytl 3 

[0 199] DRAM«lilI^t'J«f|> 

[0 2 00] ^fc. TFTiffl^TDRAM-fe/^^ 

[0201 ] ^IfrJl?^^ LTBfiK^fflv^ 
SRAMtUff&^dl 3(B) tC^. frfc, ^Um^ 
Ti: TO<?3»iS«:T F TT'it#^& S R AM^it^ t ^> 

[0202] SRAM{i7'J 7 7*70 7/^ CO^H] 

N-OFF&S^fiOFF-ONtf02365e«mt:Wl6L 
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[02 03] 1 3 0 5T^£il&cOti T 7--K$rC£>9. 
130 6lit-yMiTfei. 1 3 0 7«Ifflttifc-CMJdG3 
fl&MffS&^T&O. 13 08T^S*l&J:o=fl:2«C0 
^vAf^Y^W^h 1 3 0 9T^^^Si'5=5:2S 
COT ? -bX b 7 yy'X^t T* S R AM#ffiricS*l5 # 

[0 2 04] J3Lh60 < ta*«fi!t'WriSRAMtfD»fS 

[0205] imm\t> d *ns£#j-m. i 

3l«ISat5J:tJ f IIJftW2^)CMOSIsIB*fflViT^^S 
SIS. EC«jpSKrtf3Btea*i«. 

[02 06] Oy-y^lU^ll ^SanOliB^ 

ayh u-jm&^mz^f^zmmzmmtz 

Toy 7^0WWt I C^HKWT^-?/'^, 

[02 07] 3yhn-/HllBfc|i7 p o-fc'ylMBl 
Bk -Xt'JIsIB, ;d7^^» a/D (D/A) 

HtdSOTS. eT^L^SRAMSffi^DRAMIsiffi^ 

[0208] z.<?>± $ ^mmz^mmTm^-t^^m 
*mm-r&b* «£jLL£#j*LfcMosFET(ze» 
-t * ttii£*rr & TFTnotn^; mm mm- 

[0209] cmmm i d «s»wc« wsw i t #§£ 

[o2io] it, mm 1 1 mttoxuzmm 2 
(b> t^-r^^r^s. 02 (b> tc^-r^^^ 

*SlfcfrV\ 1000A^J5S^aiWrRiffiBKISR*Si. 
iott)B*iai4 (A) (C^rf. 
[0 2 1 1 3 01 4 (A) fciSWC, 1 0 llfBSES 

«l 1 0 2tiTOM. 1 1 o«4*stte. 1 1 mmzy 
^ hmmtLxw^hfmftmThh. 14 

& 14 02^4 40 l£KB«WfcLTi*£ 

[0212] mz, Zcr ) tmT~&&m 1 1 OCWLT- 



4 0 40*^3*1* ♦ 

[0213] TOHftK XXn&AimT Ufcfc, m<m 
*Kl4 0 5fc 0.5-1 ^mO/f$[:»S 0 j£Jg}f 

[02 14] £3l/C014 (B) c0*tW»^*LS. 

014 ( b ) co#mtimt>titz $> . actefifl^stia 1 4 

0 5£X>y?V^y^&£l9X^y;rLT. ^ 

111401 cO«tC<^£H\ - 3 UT«3#t!ta-ffca 

[0215] ^ <oik* mmmi 1 1 «y>r 
^ t^timmmtm^^ixxmi 4 <o 

[02 1 63 HI14 ( C ) te^r«SR"CPIl/TO«I>f 3f 

m. *M K^*— /H 4 0 6^17^1 4 0 7. 1 
4 0 8ii>f ^-yiiA^^^^v^co-C. 3F*fittK 
tfSMffifcgtfWifcV^ L*»U am LfcWfi 14 0 9. 
14 1 OttSfefclSf«K<!05Plfifl9>f jfy^aAsnsc 

[0 2 1 73 JSUifiO«fc2JKS^>f*yaA*g-C. y 
-Xlil4 0 9, KW>*814 1 OfcitXy— X 

/fw vn^i o i^ma^iKv^«j£?m4M 

«(LDDf«) 14 07, 14 08*9Bjfi$*l*. =5: 

is, $m hmmi 4 o l^irrtiry K-r*a«T* 

0. f^^M^14 1 1 

[02 183 UUL<7)j:m^BXmi 4 (C ) 

u -f-^vjRtyyay (stress) mtzg&z-t 

Wy^lSH 1 O^ffitf^yi/'Jt^ K 1 4 1 
2, 14 13$:Mt5. (1114(D)) 
[0219]^, JJEI^if-* VffifDffcb 0 fc^ >- 

[0220] mmmmi4i4tLxm<tim 

KSrSOOOAcDESfcjfcKU y-^Uffil 4 1 5, f«U 
^y^l4 16S:^|. t Cl^tT^14 (D) (z 

[02 2 1 3 i^MWX'm'ttmnTFTte^ V-A/ 
KU>f ^ffi^f-^V^ll^ H14 1 2, 14 13$: 

[0222] CHM0IJ8 J 3WMWCttl6tt« 1 iJfcli 



(17) 



ttBPF 10-135469 



[0 2 23) &mibm&>xm*i£rcm2 

(B) fc^WOTSrft*. fc*fU m&Wmy-f h 
[0 2 24 3 01 5 (A) tefcWC. 1 0 Iti^S 

«L l 0 2l±TflfiIR. l l oteSS&Jf . l i lliftty 
^ httJWtLTSfiW&ffeBMfcK'T**. ifc. 15 

[0225J^t, ^^T^ft/I 1 1 O^LT- 

T. ZCD-i*>8iAJ:mtz£ O^fflfflMttl 5 0 2. 1 
5 0 33WSlK$*l.4. (315(B)) 

[02263 ^nmJ*><omj)mTLtzt>. mm 

7 £F\mtzx.>y+s-<-v7m$:m^X*)-<l F*7*-/H 5 
[0 2 27 3 -€-UT. K«**— /H 5 0 4£7B&L 

1 5 08. fSmJ^^^l^ (LDD^igg) 1 50 5. 
1 5 0 6. ?-**7W£J®fItt 1 50 9&J&]&ZtL& . 
[02283 JSUt^xeSSTHl 5 ( C ) tfO^Jffi* 8 ^ 
hfltzh. 500 AwJMwE^L&V^y^rVJBS: 

^tci&M^^^d^T-y-'f MMl 50 1. 
V— XfSttl 5 0 7. KW 5 0 8. 0>Mffc 

^y^x-f ^j^yif>f Hi 5 i o—i 5 i 2%m&t 

*♦ (01 5(D)) 

[02293 JM3&&JS1 5 1 3 £ LT»IS»f 

JS£4000A^i?SJCflaKL. y-XSffil5 14. KU- 

4 ymmi 5 1 5£^j£f «T3 LT^l 5 ( D ) (rZ 
^-r^itCOT F T tfytSfcth . 

[02 303 *^WT^IttOTFT«±, y>f Ml 
ffifc J: t/V - K W >-mii^ ^y^x-r>^Ulf-f 
HI 5 10-1 5 1 2£tfLTtt'5ffiLTOfcfl«f-S 

[02 3 1 3 CH»J9 3 ^Wftflai-ca*^*^ L 

01 6§rjavvtfT$„ 



[0 2 33 3 HI 6 (A) liTV^5tl5»Ds *#2 
00 1. #>^g&2 0 0 2. ^it2003, *£^X 
>f yf 2 0 0 4 TlftifcS*.* . ^^S2 0 0 3 ttb'a 

[0234 3 EI16 (Bii^wyHfari/ 

**2 1 0 1. ^Sf2102, AyH8 
2 1 0 3?«Idt3*tS . ^12 1 0 2«±ifc«W/I^ 
WMX^k^#2ftffiffl§*L*. 
[0 2 3 5] Hi 6 <C) li^-tty-ygm 
0 . ##2 2 0 1. &i3gff2 2 0 2. Stf5>U *y^2 

2 0 3. 7Vft2 2 0 4"Cflt^<f*1.6. ^^S2 2 

[023631316(D) tiffiffffifM^S* («W 
W"Ct±8H«SS) ^0.^2301, #W*SS2 

3 0 2. »A*92 3 0 3, ^12 3 04, ^ 
^V2305, 7^2 3 0 6-^5*14. «^ 
^2 3 0 3l=*TLT«±, WfcmzTVMi&t LXWM 

[02373 mi 6 (E) (it'r^^^T'^O. *fls 
240 1. ^12402, MBSB24 0 3. Sfls* 
^.^24 04. ^-7 e */l^-24 0 5-C*ff££iX 

£ . &ma. 2 4 o 2 tcBjfc t as s n^a^M^ii^a^ 

2 4 0 3 £9 LX V TA?94 - 1 jPTS -6 ^ 

[02383IM16 (D)(i7oyhroyx;yay 
■C&O, *ft2 50 1, #882 5 0 2. £ftg£^%S 
2503. ( tr-^ry ^-^(S#TW# 

iilS) 2504. 'J— >2 50 STfltJsKSilS. 
^ ^ 'J - V 2 5 0 5 li^i^^M^i: ^7l/-fe>f 

^M2 5 0 3««t^JS«flE* s S*Sn-&. 
[0239]*^ ^HJWt3^t^^^^»^h 
'J 77oy x ^ y 3 y^AM y ha-i? , 

[02403 **^TFTti«SR3te^i6iatK 

9&b Lxm v ^ n t i> ^JffiX'b & . 

[0 24 13 

T^$n^'jy^^^-^^jt^-c2 ott^AjU 

[02423 5^>C itf3«=0:iav^«rtt&*Lri>&fc: 



(18) 



0-1 35469 



[02433 ELbcDfifcSrT FT^MV^M^^M 
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